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Introduction
Bernoulli numbers and polynomials, Euler numbers and polynomials, Genocchi numbers and polynomials, Tangent numbers and polynomials, and Stirling numbers and polynomials possess many interesting properties and arising in many areas of mathematics, mathematical physics and statistical physics. It is the aim of this paper to investigate the roots of the polynomials SR n (x). We also carried out computer experiments for doing demonstrate a remarkably regular structure of the complex roots of the Stirling polynomials S n (x).
Throughout this paper, we always make use of the following notations:N = {1, 2, 3, · · · } denotes the set of natural numbers, N 0 = {0, 1, 2, 3, · · · } denotes the set of nonnegative integers, Z denotes the set of integers, R denotes the set of real numbers, C denotes the set of complex numbers.
For a real or complex parameter x, the Stirling polynomials are defined by the following generating function
(|t| < 2π; 1
x := 1), see [1] .
The polynomials SR n (x) and numbers SR n are defined by the following generating functions
respectively. Clearly, we obtain
in terms of the classical Bernoulli polynomials B n (x) and Bernoulli numbers B n . For n ∈ N, numbers SR n meet SR 2n+1 = 0. By using computer, the numbers SR n can be determined explicitly. The first few BR n are listed in Table 1 . By the above definition, we obtain
By using comparing coefficients t l l! , we have the following theorem.
By Theorem 1.1, after some elementary calculations, we have
Hence we get
Since SR n (0) = SR n , by (1.3), we have the following theorem.
Then, it is easy to deduce that SR n (x) are polynomials of degree n. By using computer, the polynomials SR n (x) can be determined explicitly. Here is the list of the first Stirling SR n (x)'s polynomials.
In this section, an interesting phenomenon of scattering of zeros of SR n (x) is observed. We investigate the beautiful zeros of the SR n (x) by using a computer. We plot the zeros of SR n (x) for x ∈ C (Figure 1) . In Figure 1 (topleft), we choose n = 25. In Figure 1 (top-right), we choose n = 40. In Figure  1 (bottom-left), we choose n = 55. In Figure 1 (bottom-right), we choose n = 70. Our numerical results for numbers of real and complex zeros of SR n (x) are displayed in Table 2 . We calculated an approximate solution satisfying SR n (x), x ∈ R. The results are given in Table 3 . Stacks of zeros of SR n (x) for 1 ≤ n ≤ 50 forming a 3D structure are presented (Figure 2 ). In Figure 2 (top-right), we draw y and z axes but no x axis in three dimensions. In Figure 2 (bottom-left), we draw x and y axes but no z axis in three dimensions. In Figure 2 (bottom-right), we draw x and z axes but no y axis in three dimensions. Plot of real zeros of SR n (x) for 1 ≤ n ≤ 50 structure are presented (Figure 3 ). 
Hence we have the following theorem.
Theorem 2.1 For n ∈ N 0 , one has
By (2.1), we also have the following theorem.
we have the following theorem.
Theorem 2.3
For n ∈ N 0 , if n ≡ 1 (mod 2), then SR n (0) = SR n (−1) = 0. We made a series of the following conjectures:
reflection symmetry in addition to the usual Im(x) = 0 reflection symmetry analytic complex functions.
The obvious corollary is that the zeros of SR n (x) will also inherit these symmetries. Figure 1, Figure 2, Figure 3 ).
Conjecture 2.
Prove that SR n (x) = 0 has n distinct solutions.
Since n is the degree of the polynomial SR n (x), the number of real zeros R SRn(x) lying on the real plane Im(x) = 0 is then R SRn(x) = n − C SRn(x) , where C SRn(x) denotes complex zeros. See Table 2 for tabulated values of R SRn(x) and C SRn(x) .
Conjecture 3. Prove that the numbers of complex zeros
where [ ] denotes taking the integer part.
By Theorem 2.2 and Conjecture 3, the center of the structure of zeros is − 1 2 . The data concerning the numerical verification of Conjecture 1, Conjecture 2, and Conjecture 3 are contained in Tables 2 and 3. See Table 2 for tabulated values of R SRn(x) and C SRn(x) . The theoretical prediction on the zeros of SR n (x) is await for further study. These figures give mathematicians an unbounded capacity to create visual mathematical investigations of the behavior of the roots of the SR n (x). For more studies and results in this subject you may see [2, 3, 4] .
